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(54) [^ro^to ^@tta«cns:fl»L&sMw^iiiir» 

(57) mm 

[ mm ] mmx nmm*&®mti,zm.zittM 
fcrnasasf-at^^ 5 y b'sgww ( 1 a 1 2 a , 1 b t 

2B, lCfc2C) fc, «agSS&?i:^7yH*Ffc^)BI 

tKft t>tuzVM -t'yy v mimm=F e a , 6 b , 6 

Cfc£^&<£^t-§»»&A, B, coft. 0 
B&I^J&Will 9 A B , 9 A C "CmXtLX d > 5 BRtf>*te 
(MAfcB&f/WAtC) fcKBoT, tWft" 
3 t Ak 1 BRtflfrf 1 At 1 C ) 

/7yH»t'aL (*F2Ak2BatWP2Afc2 

c ) orsitm^rBiffiii^ 7 a b , 7 c a&v^ > ¥ 
m{mm=F8AB, 8CA£t**t*. 
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t mmm?b ^mztm^nx , rn^mx 

±^MI±mnb-otz b%X y\?—?'yx tH&T L X fTlE 

mm^mmzm. ®$m?>im.mm=?b'o torn. 

mumnmrnz . m^m^immxtmtix ^%\,m 

immmtmm^ it , mmmmikxmitix ^h® 
fcKo t , sttz> ; k mm t t&im® 

[ i**n 2 ] ifriEfi^if xm£ fix i * h 

mmm t ^m^n^tz^mm^ m% 
i±. mmimm^cDt^mm^ t lew t co 

ffi£LL«€ffij»^i: # >r yt-ryx^'ffiT t 
t , H?ff Eft^ggO/ift O^iW t lew t co 

rsxaimmmmT t \&x > t - r y^tsit 
y^-yyxxim-tima ■ m.wm&mm=?b z 

rmcDimJicon&mnh-ifz b%A> t -f'yxm& 

tlx. immimm?b'5inwuiM£/mnM 
m?b*o Lnwiz&x yt°~yyxxwm-6mimm 

mmz&^x, 

smm^mmz . mmvimmxmmx 

k # , lufESfi€»lf*!ISMW£ 

fimas^ffi^-? s- , m%mmmmxmmx \ >m 

«0££ o 

[ if *ii4 ] wmmm-mmx t > s 



mxmmmn^b comwj?% < t f^o 

i- b vmit \&4 >v-?'yxxwm-h\ftj)\mmT 
mi h z\ b mmb °t t , mm 3 tia® witt* 
mm. 

[tf*ii 5 ] wiEftfi ■ fifi€iir H is»s^ , mum 
*e i < (iiMii 2 tiEatofra@^x(i, it 

3 m l < (iff *JI4 t;IEtfe^^S#;ft«0l?^ . 

[ft*ii6 ] ffrfssfi ■ immmmimmT. mm, 
iz . m^nMco-Xi b mnnrn bmmix fx v 

tmb UcMOSl^Ml7yyX^^l*:tJ 

imt-t&. mm imt< nmmn 2 izmmmm 

[ft*ii7 ] mim^xmftifz^c7ym^<^\H 
^ 1, ; t it m m k -rt . mm 3nm6 co^ntHzm 

[000 1] 

mmitz*mikMm®mzmi. mz. fiiam 

mm<r>immmimnx-m^®m . wnw^o 
%m&>mfmnj±i)*t>mtt& ®^k , -eo«t 5 

[0002] 

(LS 1 ) W:HT, H6(i, 

14, 0£^A. 0£#B. 0^CO3o^0^^«tT^ 

0£§A fc 0£#B fc *»0IHa^#« 9 A B T«(ftL 
TV^I> 0 astHIKAfclHlKCf:^. 0£^rHlOfI-f-M9A 
CT"ffiM§tlT^I> 0 HMBfclllS&Ct^iatli. 
rHlofI-^l|{±^^ 0 #@£^A, b, ciima, Mx. 

H'CMO SffllfiSc.^-'f yA'-^NANDy 1 '- h^V^iN 
0 R jr— h ^£ bi^LX\ VX , ®$%Ak ®$% B k comcD 

imm 9AB11 ®$%Acoimmx)& ( p m o s n ? y 

^^J:nMOSb7y^^FW yfl:Sfc"3 to 
SSMbfii ) fc , 0£#B oo\mx-n & ( p MO S hy yiSx 
^UMOSh^yyx^ioy-Mi) fc&ffi 
«UTV^. E£#Ai0S§COffl^€f3^Ti, 
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[0 0 0 3] £«A, B, Ct±, *tl?timzW&L 

W&7J>YW3-<?>& ( 1 At 2 A, 1 B h 2 B , 1C 
b2C) Jlifolitl^, i^h^tft-f^^'9 
KO^I^C Aft7JS^3A, 3B, 3C^ffiiT 
SEC 0££A«, WMMTl AfcAftTlS^A 

t coiat xai7jffiii^4 a zmz. . yy y w 2 a 
t Am*s&? 3 a t am\,z xftti\mmT 5 a ^ 1 . 

IIS? iAt/7yiSf2At ■ y" y 

yKr B 1f*ilS^6A^t^tlT^I> 0 ISI&C 0£#B 

(ifsiiiSi 1 4 b , 5B, 6B^fi^, m%c immm^ 

4C, 5C, 6 0**1/0^. #«H*TO, Mi.(f 
0g#AOlI^T"fe^lH\ ^gPS^T"fel>€i!SS^ 1 A. 
/5yFS&?2A^^{iA0i7J^3At;iM^ £ J:a 

[0004] i^^Aaj^ffins^at/was ■ > h 

i#t££*rf^pc& o "c , mmwMzmt-ti k%^ 
=Fmmms&&, b, c^wf^iii&Si^B 
jeeetfc** ^ t . sams^n y t°-y>x»^ 
t . m&m\im$tixt^mmt^txmmpmv^ 

Ttt, UB0>*ff : fciBJ£$-£ t^T&Wffff) i 3 Stfi 
^-hmst^wy (xa, y-x) mm 

[0005] z\z\x\ ^come^z^tiiLs 1 a. 3 

^EMA, B, C?mm*?K\W®8&k'olCDffixm 
L"C, LSI LTHffM^fl-tMa^ 

@£#B h ttfl^H 9 A B Tijgff *U A t @££C fc (4 

im% 9 ac xmmx , m^zmnz* o k o a 

L. 0£§B i; IU£#C i; ^fSrctifi^waK***: i» > 
j£u oil £Ty»h"5 LMt^ffTlSH'ixT^I, 

ISSfMW?? V YVSFtm& , Slotted 



[00 06 ] li^^rotSli, £AT<?>£ o 
H6*c»#A, B, Cfcffil-rS) ^YI^IlT«tl 

t^t^^. LSI*s^tU SilMt. 

mmxn. ls i^iwfc-r^wifcSPibWtt 

[00 07 ] -Mt LT, «Mf^4±}itLT^4^ 

( miii.nmn&iD{&T , t fdammmm^±H ) 
^\ wmzwix&'bmmnmm&fcizztt. o , 

£*?<om>oi-&tzMz-mzx4 -y^mmi-hk^ 

otlSlfiv c c tmrttz 0 y H«fi^ 

Lfc tit, FiJx.(f# 1 2|rfoc0l5fi«j!|i^t 

immwmkXLsi m^x^mmzmmmmm 
&ix^&i>e>b*t&b. wnm^fr^hmummiz 
wsfptz c\bx, m^m^comwmm c c ^^"^ >- 

[0 0 08] SVIII6I:#B3LT. ^OHt^-rL S I 
C #0£#A, B, Cte^AtB7Jf*H*T4Afc 5A, 

4Bt5B, 4ct5c^fiy, ■ ?7 y 

f*H*^6A, 6B, 6C£^Tl/t<f*S. fot. #E 
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nmmmmnx t , ztuzktnmtmmmm 

StrA @I&tOfti5to*A . fUJA 
0£#AtfcUT. Aft7JSA3AfcA^yFSA2Afc 

mz x i mmt . Atzumm? sA^t^yF 

111 2AtotA. 0£#AfttOitAt:»€M*»bl>;fc 

mmmmb-otz t # (a n#^Aft7jffitiSA 4 a 

*Tl«l 1 Afc^Al^fctj^T, @0frA# 
ffiflSil-A ^tWflAt/5VKS|f2AJ:« 

AizMLX. ^«W?1A, W77yiW2A 

1 fcii Aft^SA 3 aw ^AAfc^*<olt?SS«JE#'in 
^Tk 0£#A(±f£fli;A4A, 5A, GA^zX-oX 
ffiflSil-A RtifcA*. ffi2otO@£#B, @KCfco 

[0 0 0 9] L£A^A LSI^tfi/Si^ 

its mjttoftm? - ^ asytoMto^sreA 1 0 
rmzm^nmrnmub tz^ut . immmmm^t 
1\ &tia ^01^^ 

AS, B8fc. ^HK^Ato^SKAtMBto^ 

0i®CtOg|^£^TAA o H8^#bs 
IT, HS&AcOAttJ^JS? 3 Ak @£S B to A 7 y K iSA 

2 B k <7)m^ Aiftft«Hf 3 A<0^rsWEfc*4 =fc 5 
m^JPA^/iitOfcAA «^tc«t&* 

oAm*f*ii3iA4A^a-oT. -mm^A^mmm 
i lAtsfxs. hi***, wtiii lmtttfr 
0£#Biioi;'Affiiit;tfSMLT^^^oT'\ m 
mi \A\zwxrznM\mnA^%\,z\m^. m% 
AWz$)-ixm%Bs\im%ftt)-t&m?i oabh 

fi^f!9AB£}IA Efc, BRBrtfc&oTIMfrA* 

y KM 1 2 B fcfttt& . -MgJA m%AftRX/m%B 
\*UZ$> o X\tWil 9 A B IXG&£ * 0 K 0 AI>S 
Al OABtif 1 OBAt^'iK^SATLt A^C 

[0010] ±^<7)J: 3 =A #0£#A , B , Cttt^ig 

m^coimmmiLtx^ z t ^mmx-^ t & m%co 
mmii. m%m^mwMk~o i^Rif^yyvmbd 
i<nmz$mm=?*wx?& zbiz£~>xm<'zt m 
§s. 09 ti, &mm?Mmwboi, y?ymb 
o icomizimmTzmjtzffimwL s i comao > y 

?t0lBMa£S^\ 09^#B3LT. r^BfcitLS 



Hi, Hlffi A^IKBiK 1 lAhHI^BO««l IBi: 

<vm. m% b ottiin 1 1 b b m%c wmm net 

COia&tf 0fl&C<D*»« 1 1 CA 0£&AtOt}JgSl 1 1 A 
t ^A ^ Afl€«»llflA 7AB, 7BC.7C 

Ammztcxv^, ttzm%A^-yyvmi 2Ak 
1 2 b fc @£#c to A^ y vm 1 2 c k com&x/m^cco 

y Vm 1 2 C i: 0£#Ato A^ y Kll 1 2 A fc 0^ 
fc , tilftl?? y F TalSaSA 8AB,8BC,8CA 
&fIiT^I> 0 €»lfS!l5SA7AB, 7BC, 7 CAS 
AA'A >- K THlffiillSA 8AB,8BC,8C A O^il Ail 

tii, mnm7 (b) t^-ria^^oi^ffl^ 
^iii> 0 ;to^}tw*ii3iA(±. miwm&eymmB. 
tfmt^M^zz <m^t>tLt. ttzbh^ it^nffM. 
ummms^\t, 07 (a) t^A^oto^ffl 

^^Al> 0 sgfcti, $ii\zx-\$fohtf^ ffillSAOMS 
^(tl>€J±^»^'A^<. H7 (a) ^H7(b)t0fl§ 
OTi:}l^«*JAA3»fflLT o^i, 07(c) 
4>H7 (d) fc:5H1i3tOfc^)*fflv^4ii:t,*4. 
[00 11] V^"f*lfcL6, H9fc*rnti§OLS It 

y W2 b t <rmz, Affi^SA3 AO 
^ A 1 5: 1) =fc 5 5rf f mmmb ntz^k thk ., Z. 

tiizi&nmi, H9 wz&omtt^tim&x^rtz 0 
\z, m&A<n\^mmFtAAts>t>wm. \ iacs 
a, Et, @^Atom«Mt@^Btom«Mttor B itfs 

(t^€i!Sr H 1f*ll3lA 7 A B Ho "A 0£#B «€i!S ■ A 
7 y K r B 1f*llSA 6BH/7yFI12B fctttt* . 

^ffilllSA5A^AA7yKMl 2AKIA, Et, 0 
£&AtoA5 y KMt @£#BtoA7 y HHi: ^HfcRH*; 
A5 y KT H 1f*li»A8 A B Ho T , 0£#B coA5 y H 

ni2B^(ti> 0 fc'A^toK€g£#^as^«. mm 

ffiAAffiHtO^ y t- AyXggU(if*H«A^2»}l«E 

£#AtOA^7JSA 3 A fc 0£#B to A^ y KSA 2 B fc O 
r H 1tM^ft€J±^'jDA o /SMAI) !> 3otO@£§A , 
B.Cifo Ltor B 1t'\ #^gPSAl A, 2A, 3A, 1 
B, 2B, 3B, 1C, 2C, 3 C to i;"tOffl &£<7)mtZ 

rnvKmub-rfzim^xh , * v^-m^jscTOS^ as 

-o/-AIAA t . IMMt i l>m^^'0^AA0£#Btort 

aptmstf i km<, #@£^a , b , c (ismns 

[00 12] 

y±<7)&4mu^ti^hmz9\-m^m±ixnmn 

*Ofl8&i*««BtWL S I tOli^TA . !2l9t^A 
iotA #/J«t'A LcOBTC, ««fc«Mi:c0^ 
y FHi: A9 y FIRfc^iat. Zti^tiWMm 
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[0 0 13] LfrLttfik, H9fc*-fcfcats ^TO 

tn« (fflL, nti2j^Ui) fc-r-st, wmmmm? 
1 7? y vmimm^mmm „ c 2 = n < n - 1 ) 
/ 2 t % o , 3 

ffiflfS^ffltt, ia9t^-fj:3fc, 3ffiTiKftO 
/MHg8&3&*5#5r£>(fl Offl. 6ffl%£>«: 1 5fflfc 

[0014] minm7j^f*m^#0 

[0 0 15] 

RvmmMMTmt . mtimmm^T ti&imm 
wtk <?mxwftt>iix , mfec?){m±?MJ±mub 
tzh%Av t yxfmT t xmtEmimm^ t is 
immvm=r t itm yv-yyxximi-imiz ■ im 

k'o LffMn. fm^mx^ws.fmh^tzkt a y 

V-^yxm&TlX. WiM^XM^l-bo L^PalX 

(±MiEfffimiJis^fc"3 i<vm£{&4 y^-yyxxw 

wnmitix ^^m&nmtit&tii t s . miss 

\mm.xm$Kx \ •> i> m^ffl^rtRi ^ r , s i 
kmmk^-h, 

[ooi6]^, ^wm^mfammmm.. m-j- 

■y TMZ , £ SftJXI> Ufc 

VB&Imb ->tzk%Ay^~ yyxtf&T I X lulESfi 

mm^tm.mmm'b %i&A y^-ryxx-mmt 
ma ■ i&immmimm^k t wt^it 
<nm%,b. wvmnmimmfrb'o i^rsxiamm 

tuh o tz b # >f y t r y x m&T I x , ml es&€ii 



yb-^yx-c«t-i>ftfu«iiir B if*fi*^Mfifam 

iBiaffia*^S:ffli 5 *W#:ft«0£#tfc^T , MIES 

fK^niKt , mmvimmx-mmx \ ^vmwm 

[00 17] 

-m^7jktmx% h . h 1 fc h 9 1 * ft«w & s *n 

«M 1 1 a k 0lf^ b <nwm. HBt ^r B 1SW\ 0lf^ 

ao«m 1 1 a 1 0g#c wmsm net «r H itPfi-o 

5yl'I12At0BB»/7ymi2Bi C?)^S. 
W\ @|&A^5yi<l|l 2At0BC^5yFll 

LS I fcUfcoTV**. oiO, Hltij^LSIli, 

mrara^ t ^"7 y HSftus^ t & . fi^T-is 

@£^c ) ^la^ftttRttTV^i t fcifiri o 
[ 0 0 1 8 ] 02 fc, AtiiTJffiillSi 1 , €MP^*H*^ 

y k r B imii«^t p n g-^^M ^- h fcffl^fc 

02t^-fLS I fcfc^T, @£&AtOAtii7Jiifii i 3At 
®me>?7 y HSS?2B fc OPbIC aKtjS^ 3 AO 

immMmzimizim^L%^cr)x\ m3i±. z\ti% 
mmz Lxfmzm^z^&tztbiz^ mm nmzn 

m=?-5A.fr?yy7>\ i ui2Mzmx. mz^ m%Aco 
y vm k mmBny? y vm t nfflizmn:?? > 
vmmm^s ab^m^x , HiB^ymi 2 
Bizmih* ^mn^mmx^idiz, 
mAwmmwnxiiijjmm^ A&t>wm 1 1 
Aizmti, mz, ®$&Ac?mwmkm%Bcr>wmmkco 
mwrtzmwmummT 1 a b zm-ox . sbb^i 
m ■ 7'yyY mimm^ e b ^ ^ ^ 7 y hh 1 2 b ^ 
its „ t- « «t 3 as ^ti . imm^mm 

cojyv- fyxm^mmm^pmm^m^it-ti 

biz ± o-Cifc* v ^-ffLiOScTOS ^ i!k o fcJ® 

y HIBfiaBIH 5 '8 A B fcififL, 0£#A^0 
ffiB<oi*iaitSWiatrC:f:ti*v^-C, @£^A, BttS 

[ 0 0 1 9 3 <Jct, #«SW*tebS*^)ft^)Mk L 
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T, 04 0^BtOA£il7J^3Bt0^COAtii7J 

@KcoAaj^3^3 c izwmntznmmz 
0£#c oAmTjffiiin^ 4 c rm->xmmm i i c c» 

*u St, @£#co€}®§ll lCfctHG&AOWBjfci l 

a t ^rmzt^i-^titz'mMimmi' i c aji-. 
iifii lAtgiDfiS. m^A^^iini i At 
0£#co€iini i Bt(vmzmiL>titzmmmm 

f7BAa-3t, H^BtOtiSiU 1 Btm, ft** 
Wfc, @£#BtOAtii7Jf«II*^4BS-iloT, @flC« 
Affi7JS^3Bt^tll> 0 SfiUtt, AEP^«HT" 

a t. m%c<7)x&j]imm? 5 c^y^y m 
i 2 c ^hie^c y Fit i 2 c t @£#Ato^ y F 

II i 2 At vMfr>?v y F^ffillH^ 8 c a y F 

II I 2 A^MAO/7 y FH 1 2 A b ®$&Beoy=7 V 
Fg| 1 2 B k <7MW=> y F fHH&SfSi 1 8 A B^@£#B 
^5 y m 1 2 B -+®& B ^AtfiTJffiilS^ 5 B -0 
££C co AtiMi 1 3 B . C ^WiOStTO 

s^^as^T-i . immzx&mmm^A^m 

<ort»tcStt*Uitrifctt*<s #I1I»a, b, ctism 
[0020] gttyv^ i a tc. €i!SS^ yjym 

tzLS IX, fftff€MT"*«§il^t-^t;^(i:, # 

y wt' a Lcop B itffiif«^'Mi^A§iiT 
m^ii, #@isttt(4, m^comuB^M^yyvm 
w\ mmmm%mmziz£tzv&i%&i,z\^ ^ 
ip^mjj^mB^tii - b t&o „ uc, 

[0 0 2 1 ] Ztl&stLX. ^mttzMi, 

a. b, ccomx-, m^mwitftuzm&b'oinvM 

A LS lo^^AEpjDS^»«M«i, M£!>@K 

<rm&%fF b~ a l exst** h m-sx *> , minuT^ix 

llfSi 1 7 A B , 7 C A^"7 y FUPbWSIIIPH 1 8 A 
B, 8CA£»oTS*U>w:\ ®ftA*|!lftB&V)tt 
MCOft^Ml^feii&C &0SI&A, B, C**# 

[0 0 22] t^iA^0^*l^. W£hWlt<rm<rn> 

t ^ i> wb lafiUBff at/ ^9 y mmm^m. 



0ffi^-6«^Tt, -T^TO/MlISSfa L^YI^HT" 
*Slf tlX v^Z\b m^friti 0 , a *:#/J«(ifI^ 
<0AS®gS& tffio T Efll ^§ *i6 d b ifi^v«7)X\ 

Affi^ii^ , mi^stis^ b?^y f Paffiiis^ffi 

@£^7"n >y ^oE*ia&^-f^2 OUSSMtfcftS @£^ 
A, B, c, Dtf)idtc^T^vNUII*^fca5(tSf 

as^iTv^^iomasiaffi^s^ t y vmmm 
=Fmm. obmmm- 1 ) a-caro. 

[0023 ]^ A^ftO^Etfc^Ttt, ^iimo 

@£^a, b, c(4^t, jrafcArefc^orco-fifc*) 

W (JMU) Am**f 3A, 3B, 3C*«iTV^fc 
f)f: t^^y ^Lt^T^0£^^gPtffMt-|>Am 

til>;fc«^iy i^ASIfc^*JA"(A fi^A- m 

7Jffl^hgPS^3A, 3B, 3CblX, 1 o^S^T" 
ATJffl f: ffiTJffl t t-BJ 0 §^ Tffl V Affl^^f 

Si^ b LT^AK7JS™iA7JS^t< (±KtjS^ 
£ fi Jt X i ^ v ^ft^Ji , H 5 tz^f ® 2 tOUJifiMO L S 
ioi^fy #@££A, B, c, Dtil a^TAffiTJ 

[oo24]i^B2 t^tis i c^aswcti . mm 

mUmm^7AB, 7BC, 7CA&tf^yh*^fiHI 
3l^8AB, 8BC, 8CAC, £XM tfiii^t^$- 

i3rv\ ls ltd MHiTJiS?>V®&kTi-v7'® 
Bb%i%1±-£Mtzi><7)<7)£o%:^ #@SSA, B, CT"m 

S^W^ymft^fi: LT. #0£^A, B, 

^btfx%h> mm. muz&^x. ms&Anmm 
Bib 0£§b ^minmji t tx . ®$&ccomm£# 

ABk ?7 y FfUffiii^f 8 A B 1/ZliiM 7 (b) fcjj^- 
Akfyy KP B 1f*II«^8CAt(ill7 (a) t^rTHI 

ito^a^trfflv^T , r-f Fcory- f^hissa 

iHiL, #V-F£@&CM=t-*Uf J:^. AffiTl^ 
f*ll3l^4A, 5 A, 4B, 5B, 4C, 5C^O^T 

[0025] M^{4, mi® ■ ^9 y Fr B 1f*II»^ 6 A, 

6B, 6C^fSit^tlTU§i^H\ €i!SS^fcAm 

^«f-t<oiBico«a*^4A, 4B, 4ctr?>vm 

TkA&Tl^bcom^immTSA, 5B, 5Cfc(± 
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fc, mOT&flfS^ ab t KIHfiWJtff 8 A 

b . mmmmmmi' 7CAt7?yv mimm^ s c a 

It. ±&Lt:£oiz. SD^tSt^J^KtS 
[0 0 26] £*U-C(±¥#tis*3f0&&£fflfc 

[0 0 27] 

<r>. E&&7*n -y ? OffiMo-MSr^HT'fe l> . 



[02 ] m 1 <OH«Mtfl54 L S I CO. >y ?0 

@g& b co? y y t com^mmmmh 

m% b cDA&um^ t commnmmh ntztz com 

[05] &2(0mmte&&LS ICO, ®$&7n-y?CD 
[06] fc i £ HrllO L S I CO, @g#7"n -y 

[07] ffi^S^WS^v^os&^t^tHT* 

[08] g6t*fLSI(^Ut, WAOAffi^Si 

=Fb®9&BWyy v m- t cmzimmmb ->tzb 
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m (57)Abstract: 

PROBLEM TO BE SOLVED: To reliably protect a circuit of a structure that a 
plurality of circuits in which supply paths of a power supply power are 
independent in each circuit are combined to perform a desirable signal 
processing with the smaller number of protection elements from an extrinsic 



abnormal high voltage. 

SOLUTION: Out of a plurality of circuits A, B, C having at least pairs of power 
supply terminals and ground terminals (1 A and 2A, 1 B and 2B, 1 C and 2C) which 
are independent for receiving a power supply power from external; and protection 
elements 6A, 6B, 6C between a power supply and a ground provided between 
the power supply terminal and the ground terminal, limiting to a combination of 
circuits (circuits A, B and circuits A, C) in which an interval between the circuits is 
connected by signal lines 9AB, 9AC, there are provided protection elements 
between the power supplies 7AB, 7CA and protection elements between the 
grounds 8AB, 8CA, between the power supply terminals (terminals 1A, 1B and 
terminals 1A, 1 C), and between the ground terminals (terminals 2A, 2B and 
terminals 2A, 2C). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pair of the independent high order power supply terminal and lower 
order power supply terminal for receiving power from the exterior, As opposed to 
two or more circuits which have at least the high order and lower order power- 
sources protection component which an impedance falls and connects said high 
order power supply terminal and lower order power supply terminal by low 
impedance when it is prepared between said high order power supply terminals 
and lower order power supply terminals and the electrical potential difference 
beyond a predetermined value is added Among the high order power supply 
terminals between circuits, and among lower order power supply terminals, when 
the electrical potential difference beyond a predetermined value is added, an 
impedance falls. In the protection network in which the high order power-sources 
protection component which connects between said high order power supply 
terminals or between said lower order power supply terminals by low impedance, 
and the lower order power-sources protection component were prepared The 
protection network characterized by between circuits preparing said high order 
power-sources protection component and a lower order power-sources 
protection component only within the combination of the circuit to which it is 
connected with the signal line when there is combination of the circuit where 



between circuits is not connected with a signal line to said two or more circuits. 
[Claim 2] The circuit which at least one or more of the circuits connected with 
said signal line have an external terminal for exchanging the exterior and a signal, 
and has an external terminal for signal transfer with said exterior When the 
electrical potential difference beyond a predetermined value joins either [ at 
least ] between the external terminal for said signal transfer, and a high order 
power supply terminal, or between lower order power supply terminals, an 
impedance falls. The protection network according to claim 1 characterized by 
having the I/O protection component which connects between the external 
terminal for said signal transfer, and high order power supply terminals, or 
between lower order power supply terminals by low impedance. 
[Claim 3] The pair of the independent high order power supply terminal and lower 
order power supply terminal for receiving power from the exterior on the same 
chip, Two or more circuits which have at least the high order and lower order 
power-sources protection component which an impedance falls and connects 
said high order power supply terminal and lower order power supply terminal by 
low impedance when it is prepared between said high order power supply 
terminals and lower order power supply terminals and the electrical potential 
difference beyond a predetermined value is added, When it is prepared among 
the high order power supply terminals between circuits, or among lower order 
power supply terminals and the electrical potential difference beyond a 
predetermined value is added, an impedance falls. In a semiconductor integrated 
circuit equipped with the high order power-sources protection component which 
connects between said high order power supply terminals or between said lower 
order power supply terminals by low impedance, and a lower order power- 
sources protection component The semiconductor integrated circuit 
characterized by between circuits preparing said high order power-sources 
protection component and a lower order power-sources protection component 
only within the combination of the circuit to which it is connected with the signal 
line when there is combination of the circuit where between circuits is not 



connected with a signal line to said two or more circuits. 
[Claim 4] The circuit which at least one or more of the circuits connected with 
said signal line have an external terminal for exchanging the exterior and a signal, 
and has an external terminal for signal transfer with said exterior When the 
electrical potential difference beyond a predetermined value joins either [ at 
least ] between the external terminal for said signal transfer, and a high order 
power supply terminal, or between lower order power supply terminals, an 
impedance falls. The semiconductor integrated circuit according to claim 3 
characterized by having the I/O protection component which connects between 
said external terminals and high order power supply terminals or between lower 
order power supply terminals by low impedance. 

[Claim 5] Claim 1 characterized by using pn junction diode for said high order 
and lower order power-sources protection component, a high order power- 
sources protection component, a lower order power-sources protection 
component, and an I/O protection component, a protection network according to 
claim 2, claim 3, or a semiconductor integrated circuit according to claim 4. 
[Claim 6] Claim 1 characterized by using the metal oxide silicon field effect 
transistor which connected one side and the control electrode of a passage 
electrode to said high order and lower order power-sources protection 
component, the high order power-sources protection component, the lower order 
power-sources protection component, and the I/O protection component, and 
was considered as diode connection, a protection network according to claim 2, 
claim 3, or a semiconductor integrated circuit according to claim 4. 
[Claim 7] At least 1 set in the combination of a circuit connected with said signal 
line is a semiconductor integrated circuit according to claim 3 to 6 characterized 
by the supply voltage of a mutual circuit differing. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit which protects the 
circuit of a configuration of performing desired signal processing about the 
semiconductor integrated circuit which carried a protection network and this 
combining two or more circuits with an independent power supply way especially 
different, respectively from a foreign abnormality high voltage like static electricity, 
and the semiconductor integrated circuit which carried such a protection network. 
[0002] 

[Description of the Prior Art] A semiconductor integrated circuit (LSI) is taken and 
explained to an example about this kind of protection network. Drawing 6 shows 
an example of arrangement of circuit Brock of LSI in which the protection network 
by the Prior art was carried. With reference to drawing 6 , this LSI is equipped 
with three circuits, Circuit A, Circuit B, and Circuit C, and Circuit A and Circuit B 
are connected with signal-line 9AB between circuits. Moreover, Circuit A and 
Circuit C are connected by signal-line 9AC between circuits. There is no signal 
line between circuits between Circuit B and Circuit C. Each circuits A, B, and C 
include an inverter, a NAND gate or the NOR gate of for example, a CMOS 
configuration, etc., respectively, and signal-line 9AB between Circuit A and 
Circuit B has connected the point (node of the drain electrodes of a pMOS 
transistor and a nMOS transistor) of Circuit A outputting [ signal ], and the signal 



input point (common gate electrode of a pMOS transistor and a nMOS transistor) 
of Circuit B. The same is said of the combination of Circuit A and Circuit C. 
[0003] In order to receive power independently from the exterior for every each, it 
equips each circuits A, B, and C with 1 set of group (1A, 2A and 1B, 2B, 1C and 
2C) of an external power terminal and an external grand terminal at a time. 
Moreover, in order to exchange the exterior and a signal, it has input/output 
terminals 3A, 3B, and 3C. Furthermore, Circuit A is equipped with I/O protection 
component 4A between power supply terminal 1 A and input/output terminal 3A, it 
has I/O protection component 5A between grand terminal 2A and input/output 
terminal 3A, and a power source and glands protection component 6A are 
prepared between power supply terminal 1 A and grand terminal 2A. Similarly, 
Circuit B is equipped with the protection components 4B, 5B, and 6B, and Circuit 
C has the protection components 4C, 5C, and 6C. Each protection component is 
for the abnormality high voltage preventing joining a circuit element like [ in 
Circuit A (for example, the above-mentioned MOS transistor) ] directly, and 
protecting a circuit, when it was the case of Circuit A and a foreign abnormality 
high voltage like static electricity is impressed to power supply terminal 1 A which 
is an external terminal, grand terminal 2A, or input/output terminal 3A. 
[0004] An above-mentioned I/O protection component, and a power source and a 
glands protection component It is the component which is in an insulating 
condition until a certain fixed electrical potential difference is built between 
terminals, and shows the property which will be in switch-on if the electrical 
potential difference beyond it is added. Fulfilling conditions, like time amount after 
that the electrical potential difference between terminals when changing to 
switch-on is the proof-pressure less or equal of the circuit element which should 
protect in Circuits A and B and C, the impedance at the time of a flow being low, 
and an electrical potential difference are impressed until it flows is short is called 
for. As a protection component, as long as it satisfies the above-mentioned 
conditions, may be the thing of what kind of structure, but if it is in a 
semiconductor integrated circuit The pn junction diode from a point, and the gate 



electrode and drains () of a manufacture process, such as adjustment Or the 
forward voltage of an MOS transistor and the breakdown voltage of hard flow 
which tied the source electrode and were made diode connection are used in 
many cases. What is independent or used pn junction diode as shows several 
examples to drawing 7 , and the MOS transistor of diode connection as the 
protection component combining plurality is connected between the external 
power terminal of each circuits A, B, and C, an external I/O terminal, and an 
external grand terminal, as an example is shown in drawing 8 . 
[0005] Although three circuits A, B, and C exchange a signal between the 
exterior or mutual circuits and perform desired signal processing as the whole 
LSI, LSI shown in this drawing 6 here If it says in connection with this invention, 
Circuit A and Circuit B will be connected with signal-line 9AB. Circuit A and 
Circuit C are connected with signal-line 9AC, and one description is between 
Circuit B and Circuit C to exchanging a signal mutually in a point without transfer 
of a signal, i.e., the point that all circuits are not connected with a signal line. 
Moreover, another description is in the point that each circuits A, B, and C are 
equipped with the group of the external power terminal for receiving supply of 
power from the exterior, and an external grand terminal mutually-independent. 
This invention is concerned with the technique which protects the circuit 
equipped with two above-mentioned descriptions from foreign abnormal voltage 
like static electricity. 

[0006] The second above-mentioned description is based on the following 
reasons. That is, generally LSI is the circuit (it is hereafter described as a small 
circuit.) where the shoes formed on the same chip became independent, the 
circuits A, B, and C in drawing 6 -- corresponding -- it is connected with a signal 
line, and desired signal processing is performed, exchanging a signal between 
the exterior and a chip or among small circuits, and, naturally power required for 
actuation must be supplied to each smallness circuit. Supply of the power to this 
small circuit is realizable by preparing one pair of pair of the high order power 
supply terminal for receiving power from the exterior, and a lower order power 



supply terminal on a chip most simply, and running a power-source line in all the 
small circuits on a chip from one pair of those external power terminals. However, 
LSI large-scale-izes and trouble arises [ LSI ] increasingly in the target signal 
processing in connection with advanced features and high-performance-izing in 
recent years with the structure which supplies power to all the small circuits on a 
chip only with one pair of above external power terminals. 
[0007] When the power-source line is being carried out in common, it may be 
made the instability of each smallness circuit of operation, or fluctuation (the fall 
of high order power-source potential or rise of lower order power-source 
potential) of the supply voltage of the noise nature produced on the power-source 
line may make malfunction cause through a power-source line as an example 
depending on the case. Like [ in order to exchange plurality, and an external 
circuit and an external signal, when the large circuits of the operating current like 
an output buffer carry out switching all at once ], fluctuation of the supply voltage 
of the above-mentioned noise nature is produced, when the big operating current 
flows temporarily on a power-source line with actuation of each smallness circuit, 
the power-source potential VCC falls by wiring resistance of a power-source line 
or ground potential comes floating, if power shall be supplied to all the small 
circuits in LSI by every one high order power-source line and lower order power- 
source line each when such a phenomenon occurs for example, the power- 
source potential VCC and ground potential of another small circuit will also 
change a lot in some of some small circuits operating to coincidence -- things -- 
** Consequently, in the another small circuit, a margin of operation becomes 
small to the amplitude of the signal treated there, that it is easy to cause 
malfunction, it becomes, or the amplitude of an output signal becomes small, and 
the small circuit of the next step becomes easy to malfunction. Furthermore, 
depending on extent of a noise, the condition of a small circuit may be reversed 
only in a noise. Then, by making separate a high order power-source line and 
lower order power-source line in a certain small circuit and other small circuits, 
through a high order power-source line or a lower order power-source line, other 



small circuits are made into instability of operation, or fluctuation of the supply 
voltage of the noise nature by a certain small circuit operating intercepts making 
it malfunction. 

[0008] Again, with reference to drawing 6 , LSI shown in this drawing is equipped 
with I/O protection component 4A, 5A and 4B, and 5B, 4C and 5C for every 
circuits A, B, and C, and has a power source and the glands protection 
components 6A, 6B, and 6C. Therefore, even if an abnormality high voltage like 
static electricity is impressed between which external terminals the whole circuit, 
the charge by it discharges on the power-source line or grand line of each circuit 
through the protection component of each circuit, the great portion of energy of 
static electricity is consumed by the protection component, and the component 
inside a circuit is escaped from destruction. For example, in Circuit A, static 
electricity should be impressed between input/output terminal 3A and grand 
terminal 2A. In this case, the charge by static electricity flows to grand line 12A 
through I/O protection component 5A, and static electricity does not join the 
component in Circuit A. Similarly, Circuit A is protected when static electricity is 
added between input/output terminal 3A and power supply terminal 1 A, and a 
charge flows to power-source line 1 1 A through I/O protection component 4A. 
Moreover, Circuit A is protected by a power source and glands protection 
component 6A when static electricity is added between power supply terminal 1 A 
and grand terminal 2A. Thus, Circuit A is protected by the protection components 
4A, 5A, and 6A even if the foreign abnormality high voltage joins any of external 
power terminal 1 A, external grand terminal 2A, or input/output terminal 3A to 
Circuit A. The same thing can say also about the circuit B of two others, and 
Circuit C. 

[0009] However, when it thinks by the whole LSI, and the abnormality high 
voltage is added between the external terminals of circuit where the external 
terminal of a certain circuit and this are another, a protection feature does not act 
but a circuit may be destroyed. The explanation is given to below. The condition 
that static electricity joined drawing 8 between the external terminal of for 



example, the circuit A and the external terminal of Circuit B is shown. In addition, 
in the following explanation, since especially the circuit C in this case does not 
participate in protected operation, drawing 8 excludes and shows the part of 
Circuit C, in order to make this simple and to make an understanding easy. With 
reference to drawing 8 , static electricity with which the direction of input/output 
terminal 3A serves as forward between input/output terminal 3A of Circuit A and 
grand terminal 2B of Circuit B should be added. At this time, as the continuous 
line as which the arrow head was attached in drawing 8 shows the charge by 
static electricity, it passes along I/O protection component 4A of Circuit A, and 1 
** flows to power-source line 1 1 A of Circuit A. However, since the power-source 
line 1 1 A is not connected to all wiring by the side of the point and Circuit B from it 
The charge which flowed to power-source line 1 1 A flows backwards inside 
Circuit A, passes along component 10AB to signal-line 9AB which is in Circuit A 
and outputs a signal to Circuit B, passes along component 10BA which is in 
Circuit B and receives a signal from Circuit A further, and escapes from it to 
grand line 12B of Circuit B. Consequently, component 10AB and component 
10BA which are in Circuit A and Circuit B, and exchange a signal through signal- 
line 9AB will be destroyed. 

[0010] Destruction of the circuit which it produces that the supply way of power 
has been independent for every above circuits A, B, and C owing to can be 
prevented by inserting a protection component among the power-source lines 
between circuits, and among grand lines. The plot plan of circuit Brock of LSI of 
structure who prepared the protection component in drawing 9 between the 
power-source lines between each circuit and grand lines is shown. With 
reference to drawing 9 , as for LSI shown in this drawing, protection component 
7AB, 7BC, and 7CA are connected [ between power-source line 1 1 A of Circuit A, 
and power-source line 1 1B of Circuit B ] between power sources, respectively 
between power-source line 1 1B of Circuit B, and power-source line 1 1C of Circuit 
C, and between power-source line 1 1C of Circuit C, and power-source line 1 1A 
of Circuit A. Moreover, it has [ between grand line 12A of Circuit A, and grand 



line 12B of Circuit B ] protection component 8AB, 8BC, and 8CA between glands, 
respectively between grand line 12B of Circuit B, and grand line 12C of Circuit C, 
and between grand line 12C of Circuit C, and grand line 12A of Circuit A. The 
thing of structure as shown in drawing 7 (b) is used for each of protection 
component 8AB, 8BC, and 8CA between power sources between protection 
component 7AB, 7BC, 7CA, and a gland. Many protection components of this 
structure are used when the supply voltage of both circuits is equal. Moreover, 
when one of supply voltage is low, the thing of the structure shown in drawing 7 
(a) is used. Furthermore, although it is then rarely, when the voltage variation in 
the both ends of a protection component is large and flows also through a normal 
state with the structure of drawing 7 (a) and drawing 7 (b), the thing of the 
structure shown in drawing 7 (c) and drawing 7 (d) may be used. 
[001 1] make it any -- in LSI of the structure shown in drawing 9 , if static 
electricity with which the direction of input/output terminal 3A is just having 
mentioned above similarly between input/output terminal 3A of Circuit A and 
grand terminal 2B of Circuit B should be added The charge by this flows from I/O 
protection component 4A to power-source line 1 1 A of Circuit A, as the 
continuous line as which the arrow head was attached in drawing 9 shows. 
Furthermore, it passes along protection component 7AB between the power 
sources established between the power-source line of Circuit A, and the power- 
source line of Circuit B, and escapes from the power source and glands 
protection component 6B of Circuit B to grand line 12B. Or as the broken line to 
which the arrow head was attached shows, it flows from I/O protection 
component 5A to grand line 12A of Circuit A, it passes along protection 
component 8AB further between the glands prepared between the grand line of 
Circuit A, and the grand line of Circuit B, and escapes to grand line 12B of Circuit 
B. It is decided along which discharge path it will pass by the electrical potential 
difference from which a protection component, and the impedance or protection 
component of wiring changes to switch-on. Although it is the example in which 
the abnormality high voltage was added between input/output terminal 3A of 



Circuit A, and grand terminal 2B of Circuit B, having stated above Between three 
circuits A and B and C, even when the high voltage is added between each 
external terminals 1A, 2A, 3A, and 1B, 2B, and which combination of 3B, 1C, 2C, 
and 3C Moreover, even when which discharge path is followed, the charge by 
static electricity does not flow into the interior of Circuit A and Circuit B, and each 
circuits A, B, and C are protected certainly. 
[0012] 

[Problem(s) to be Solved by the Invention] As are mentioned above and it is 
shown in drawing 9 , also in the case of LSI of the structure where each 
smallness circuit on a chip receives supply of power independently of the exterior 
for every each, among each smallness circuits Even when the foreign 
abnormality high voltage is impressed between the external terminals of a 
different small circuit by preparing a power-sources protection component or a 
glands protection component, respectively between a power-source line and a 
power-source line and between a grand line and a grand line, each smallness 
circuit can be protected from destruction. 

[0013] However, if a power-sources protection component and a glands 
protection component are prepared to the combination of all small circuits and 
the number of small circuits and the number of the supply ways of the power 
which became independent when putting in another way will increase as shown 
in drawing 9 , the problem that the number of a power-sources protection 
component and glands protection components will increase very much along with 
it will arise. That is, if the number of small circuits is made into n pieces (2 or 
more [ However, n ]), it is the number of the groups of a power-sources 
protection component and a glands protection component. Become the number 
expressed with nC2 =n (n-1) / 2, and if the number of small circuits is three 
Although it ends with 3 sets as the group of a protection component is shown in 
drawing 9 , if the five numbers of small circuits become and 10 sets will become 
six pieces, the number of the groups of a power-sources protection component 
and a glands protection component will increase in the condition of 15 sets 



rapidly with the increment in the number of small circuits, and will be carried out 
to it. 

[0014] Therefore, this invention aims at being a small number of protection 
components and enabling it to protect certainly the circuit of a configuration of 
performing desired signal processing combining two or more circuits which made 
the supply way of power become independent for every circuit from the foreign 
abnormality high voltage. 
[0015] 

[Means for Solving the Problem] The pair of the independent high order power 
supply terminal and a lower order power supply terminal for the protection 
network of this invention to receive power from the exterior, As opposed to two or 
more circuits which have at least the high order and lower order power-sources 
protection component which an impedance falls and connects said high order 
power supply terminal and lower order power supply terminal by low impedance 
when it is prepared between said high order power supply terminals and lower 
order power supply terminals and the electrical potential difference beyond a 
predetermined value is added Among the high order power supply terminals 
between circuits, and among lower order power supply terminals, when the 
electrical potential difference beyond a predetermined value is added, an 
impedance falls. In the protection network in which the high order power-sources 
protection component which connects between said high order power supply 
terminals or between said lower order power supply terminals by low impedance, 
and the lower order power-sources protection component were prepared When 
there is combination of the circuit where between circuits is not connected with a 
signal line to said two or more circuits, it is characterized by between circuits 
preparing said high order power-sources protection component and a lower order 
power-sources protection component only within the combination of the circuit to 
which it is connected with the signal line. 

[0016] Moreover, the pair of the independent high order power supply terminal 
and a lower order power supply terminal for the semiconductor integrated circuit 



of this invention to receive power from the exterior on the same chip, Two or 
more circuits which have at least the high order and lower order power-sources 
protection component which an impedance falls and connects said high order 
power supply terminal and lower order power supply terminal by low impedance 
when it is prepared between said high order power supply terminals and lower 
order power supply terminals and the electrical potential difference beyond a 
predetermined value is added, When it is prepared among the high order power 
supply terminals between circuits, or among lower order power supply terminals 
and the electrical potential difference beyond a predetermined value is added, an 
impedance falls. In a semiconductor integrated circuit equipped with the high 
order power-sources protection component which connects between said high 
order power supply terminals or between said lower order power supply terminals 
by low impedance, and a lower order power-sources protection component When 
there is combination of the circuit where between circuits is not connected with a 
signal line to said two or more circuits, it is characterized by between circuits 
preparing said high order power-sources protection component and a lower order 
power-sources protection component only within the combination of the circuit to 
which it is connected with the signal line. 
[0017] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained with reference to a drawing. Drawing 1 is drawing showing an example 
of arrangement of circuit Brock of the semiconductor integrated circuit concerning 
the gestalt of 1 operation of this invention. If drawing 1 is compared with drawing 
9 , LSI concerning the gestalt of this operation The point of having prepared the 
power-sources protection component between power-source line 1 1 A of Circuit A, 
and power-source line 1 1B of Circuit B, and only within between power-source 
line 1 1A of Circuit A, and power-source line 1 1C of Circuit C, It differs from LSI 
by the Prior art in that the glands protection component is connected only 
between grand line 12A of Circuit A, and grand line 12B of Circuit B, and 
between grand line 12A of Circuit A, and grand line 12C of Circuit C. That is, LSI 



shown in drawing 1 will be prepared only among the circuits (Circuit A, Circuit B, 
and Circuit A and a circuit (C)) by which the power-sources protection component 
and the glands protection component are connected with the signal line. 
[0018] Circuit Brock's plot plan of the 1st example which used pn junction diode 
for drawing 2 at the I/O protection component, the power-sources protection 
component, and the glands protection component is shown. Moreover, in LSI 
shown in drawing 2 , a condition when static electricity with which the direction of 
input/output terminal 3A serves as forward between input/output terminal 3A of 
Circuit A and grand terminal 2B of Circuit B is added is shown in drawing 3 . In 
addition, in the following explanation, since especially the circuit C in this case 
does not participate in protected operation, drawing 3 excludes and shows the 
part of Circuit C, in order to make this simple and to make an understanding easy. 
As the continuous line which put the arrow head in drawing 3 shows, the charge 
by static electricity impressed to input/output terminal 3A of Circuit A flows from 
I/O protection component 5A to grand line 12A by the side of the grand line of 
Circuit A, passes along protection component 8AB further between the glands 
prepared between the grand line of Circuit A, and the grand line of Circuit B, and 
escapes from it to the grand line 12B of Circuit B with reference to drawing 3 . Or 
as the broken line to which the arrow head was attached shows, it flows from I/O 
protection component 4A to power-source line 1 1 A by the side of the power- 
source line of Circuit A, it passes along protection component 7AB further 
between the power sources established between the power-source line of Circuit 
A, and the power-source line of Circuit B, and escapes from the power source 
and glands protection component 6B of Circuit B to grand line 12B. Although it is 
decided along what kind of discharge path it will pass by the electrical potential 
difference from which a protection component, and the impedance or protection 
component of wiring changes to switch-on, since the charge by static electricity 
flows protection component 8AB between protection component 7AB or a gland 
between the power sources between circuits and it does not flow into the interior 
of Circuit A and Circuit B even when which discharge path is followed, Circuits A 



and B are both protected certainly. 

[0019] Next, the condition that static electricity with which the direction of 
input/output terminal 3C serves as forward between input/output terminal 3B of 
Circuit B and input/output terminal 3C of Circuit C joined drawing 4 as other 
examples in case static electricity is added is shown. With reference to drawing 
4 , the charge by static electricity impressed to input/output terminal 3C of Circuit 
C in this case As the continuous line as which the arrow head was attached in 
drawing 4 shows, it flows to power-source line 1 1 C through I/O protection 
component 4C of Circuit C, and flows to power-source line 1 1 A further through 
power-sources protection component 7CA prepared between power-source line 
1 1C of Circuit C, and power-source line 1 1 A of Circuit A. Subsequently, it passes 
along power-sources protection component 7BA prepared between power- 
source line 1 1 A of Circuit A, and power-source line 1 1 B of Circuit C, flows to 
power-source line 1 1B of Circuit B, finally it passes along I/O protection 
component 4B of Circuit B, and flows to input/output terminal 3B of Circuit C. Or 
as the broken line to which the arrow head was attached shows Between the 
glands between grand line 12C of I/O protection component 5C-> grand line 12C- 
> circuit C of Circuit C, and grand line 12A of Circuit A, grand line 12A of the 
protection component 8CA-> grand line 12A-> circuit A It flows in the path of 
input/output terminal 3B of the I/O protection component 5B-> circuit C of the 
grand line 12B-> circuit B of the glands protection component 8AB-> circuit B 
between grand line 12B of Circuit B. Even when it passes along which discharge 
path, the charge by static electricity does not flow into the interior of Circuit A and 
Circuit B, and each circuits A, B, and C are protected certainly. 
[0020] As already stated, it is LSI which made the power supply terminal and the 
grand terminal become independent for every circuit, and changed the power 
supply way, and the place which is easy to be destroyed especially with static 
electricity is a circuit element linked to the signal line to which between each 
circuit is connected. If this is in LSI of the structure where no protection 
components are inserted among the power supply terminals between circuits as 



shown in drawing 6 , and among grand terminals Static electricity which joined 
the external terminal for every circuit in it is alike and straddling the circuit where 
static electricity differs, although the power-source line or grand line of a circuit 
distributes and the component in each circuit is not destroyed It is because the 
circuit element which the charge by the static electricity will flow from one circuit 
to the circuit of another side through the signal line between circuits, and 
connects to the signal line as a result is destroyed. 

[0021] On the other hand, by inserting a protection component among each 
circuits A, B, and C between the power-source lines of the circuits connected 
with the signal line, and between grand lines according to this invention Since 
static electricity impressed from the outside of LSI flows through protection 
component 8AB between protection component 7AB(s), 7CAs, and the grand 
lines between power-source lines, and 8CA even when crossing among the 
external terminals of a different circuit Each circuits A, B, and C are not 
destroyed by static electricity through the interior of Circuit A, Circuit B, or Circuit 
C. 

[0022] And since he is trying to prepare the power-sources protection component 
between different circuits, and a glands protection component only within 
between the circuits mutually connected with the signal line in the case of this 
invention, the group of a power-sources protection component and a grand 
protection component will require only the number of the signal lines to which 
each circuit in a chip is connected. Usually, since it is rare to connect all small 
circuits with the signal line and each smallness circuit is connected to a serial 
according to the processing path of a signal in many cases even when making a 
still bigger circuit combining some circuits, when the most, the group of a power- 
sources protection component and a glands protection component can be 
managed with number extent of a small circuit. For example, the group of a 
power-sources protection component in case all small circuits are completely 
connected to the serial like the circuits A, B, C, and D in the 2nd example which 
shows circuit Brock's plot plan to drawing 5 , and a glands protection component 



can be managed with a group (several [ of a small circuit ] -1). 
[0023] In addition, in the gestalt of this operation, although each circuit A, B, and 
C shall be altogether equipped with the input/output terminals (exterior) 3A, 3B, 
and 3C for exchanging the exterior and a signal, even if all circuits do not 
necessarily have the input/output terminal connected outside, the operation 
effectiveness of this invention is not spoiled. Moreover, although the gestalt of 
this operation explained the example using the input/output terminal of structure 
changed and used for the object for an input, and an output with one terminal as 
external terminals 3A, 3B, and 3C close and for the output of a signal, this 
terminal may be the terminal of an input only, or a terminal of an output only. 
When it does not have the input/output terminal, input terminal, or output terminal 
as an external terminal, it is necessary not to dare prepare an I/O protection 
component in each circuits A, B, C, and D like LSI of the 2nd example shown in 
drawing 5 . 

[0024] Moreover, in the 1st example shown in drawing 2 , between power 
sources, between protection component 7AB, 7BC, 7CA, and a gland, although 
the example which used the thing of the same structure for protection component 
8AB, 8BC, and 8CA altogether was shown, this invention is not restricted to this. 
Although the digital circuit and the analog circuit were made intermingled, there 
are some from which supply voltage differs in each circuits [ like ] A, B, and C in 
LSI. When such, from some protection components shown in drawing 7 as a 
power-sources protection component or a glands protection component 
according to the supply voltage of each circuits A, B, and C, that from which 
structure differs can be chosen suitably and can be combined. In drawing 1 , the 
supply voltage of Circuit B is the same as the supply voltage of Circuit A. For 
example, when the supply voltage of Circuit C is higher than it The thing of the 
structure shown in drawing 7 (b) is used for protection component 8AB between 
protection component 7AB and a gland between the power sources between 
Circuits A and B. What is necessary is to make the anode of diode into Circuit A 
side, and just to make a cathode into Circuit C side using the protection 



component of the structure shown in power-sources protection component 7CA 
between Circuits A and C, and glands protection component 8CA at drawing 7 
(a). It does not matter even if it uses the thing of structure different, respectively 
from the relation of the amplitude of an I/O signal similarly about the input/output 
terminal protection components 4A, 5A, 4B, 5B, 4C, and 5C. 
[0025] furthermore, a power source and the glands protection components 6A, 
6B, and 6C prepare -- having -- **** -- if it carries out, the protection components 
5A, 5B, and 5C between the protection components 4A, 4B, and 4C between a 
power supply terminal and an input/output terminal, a grand terminal, and an 
input/output terminal will not necessarily become a pair -- **** -- either -- it does 
not matter. When either one of the two is excluded, it is desirable to double the 
current capacity of remaining one of the two's protection component so that the 
impedance when flowing may become sufficiently low. Moreover, it is not 
necessary to also necessarily prepare protection component 7AB, glands 
protection component 8AB, power-sources protection component 7CA, and 
glands protection component 8CA by the pair between power sources, and only 
either is. However, it be necessary to enlarge current capacity in the direction of 
the remainder, and probably, it will be desirable, as mention above, when make it 
only either for an I/O protection component to also prepare a power sources 
protection component and a glands protection component by the pair like the 
gestalt of this operation from a viewpoint of secure the versatility of a discharge 
path, practically, since there be few advantages on the monopoly area of a 
protection component. 

[0026] In addition, although the semiconductor integrated circuit was made into 
the example and explained until now, again In the circuit of a configuration of 
performing desired signal processing with the combination of two or more small 
circuits The phenomenon in which fluctuation of the supply voltage of the noise 
nature accompanying actuation of a certain small circuit has a bad influence on 
the condition of other small circuits, or actuation through a common power- 
source line, About the cure of intercepting, that fluctuation of supply voltage 



spreads by making the supply way of power become independent for every 
settlement of every small circuit and some small circuits If "LSI" is read as an 
"electronic instrument" and a "chip" is read as a "case", generally it will be clear 
that this invention is applicable also to an electronic instrument. 
[0027] 

[Effect of the Invention] As explained above, according to this invention, the 
circuit of a configuration of performing desired signal processing combining two 
or more circuits which made the supply way of power become independent for 
every circuit can be certainly protected from the foreign abnormality high voltage 
with few protection components of a number. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of arrangement of circuit Brock of 
the semiconductor integrated circuit concerning the gestalt of 1 operation of this 
invention. 

[Drawing 2] It is drawing showing arrangement of circuit Brock of LSI concerning 
the 1st example. 



[Drawing 3] In the 1st example, it is drawing showing a condition when static 
electricity is added between the input/output terminal of Circuit A, and the grand 
terminal of Circuit B. 

[Drawing 4] In the 1st example, it is drawing showing a condition when static 
electricity is added between the input/output terminal of Circuit C, and the 
input/output terminal of Circuit B. 

[Drawing 5] It is drawing showing circuit Brock's plot plan of LSI concerning the 
2nd example. 

[Drawing 6] It is drawing showing arrangement of circuit Brock of LSI of an 
example by the Prior art. 

[Drawing 7] It is drawing showing some examples of the structure of a protection 
component. 

[Drawing 8] In LSI shown in drawing 6 , it is drawing showing a condition when 
static electricity is added between the input/output terminal of Circuit A, and the 
grand terminal of Circuit B. 

[Drawing 9] It is drawing showing a condition when static electricity is added 

between arrangement of circuit Brock of LSI of other examples by the Prior art, 

and the input/output terminal of Circuit A and the grand terminal of Circuit B. 

[Description of Notations] 

1A, 1B, 1C Power supply terminal 

2A, 2B, 2C Grand terminal 

3A, 3B, 3C Input/output terminal 

4A, 4B, 4C I/O protection component 

5A, 5B, 5C I/O protection component 

6A, 6B, 6C A power source and glands protection component 

7AB(s), 7BC, 7CA Power-sources protection component 

8AB(s), 8BC, 8CA Glands protection component 

9AB(s), 9AC Signal line 

1 1 A, 1 1 B, 1 1 C Power-source line 

12A, 12B, 12C Grand line 
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